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Deformation monitoring is an indispensable contribution of
geomatics to society and economy. It provides quantitative
and reliable information for studying processes in the natural
and man-made environment, for risk assessment and for time-
ly adoption of appropriate measures. There is a strong
geomatics tradition in geomonitoring of ground subsidence,
landslides (in the wide sense of types and processes presented
by Cruden and Varnes 1996), glaciers, and large man-made
structures like dams and tunnels, culminating in an extensive
body of methods for deformation analysis based on points and
networks, see e.g., Heunecke et al. (2013). However, the re-
cent advances in areal measurement technologies, terrestrial
laser scanning and ground-based radar interferometry in par-
ticular, and the increasing adoption of in situ sensing capabil-
ities as offered e.g., by fiber optic sensors or inclinometers,
enabled geomatics to contribute also significantly to the inter-
disciplinary field of structural health monitoring.
Against this background, the 3rd Joint International
Symposium on Deformation Monitoring (JISDM) took place
in Vienna, Austria, from March 30 to April 1, 2016. JISDM
had been initiated to bring together a broad geodetic commu-
nity by combining the FIG symposia on deformation measure-
ments, and the IAG symposia on geodesy for geotechnical and
structural engineering, and to facilitate interdisciplinary
exchange beyond this community. The program included
more than 80 presentations which collectively covered me-
thodic advances in modeling and data analysis as well as ad-
vances in measurement technology and instruments. Practical
experience was reported through case studies ranging from
geomonitoring, particularly landslides, glaciers, and subsi-
dence, to monitoring of man-made structures including dams,
bridges, tunnels, railway lines, and buildings.
The contributing authors were invited to submit revised
versions of their papers to the Journal of Applied Geodesy
or to Applied Geomatics for publication in a special issue,
respectively. Seven papers were submitted to Applied
Geomatics. They were subject to the normal peer review pro-
cess. The four papers collected in the present issue have been
accepted based on the reviews.
Frukacz et al. (2017) analyze four aspects representing lim-
itations for the detection of small displacements within a net-
work of prisms observed autonomously by robotic total stations
in a remote, alpine location. They show significant impact of an
extra protective housing of the instruments, of apparent diurnal
rotations of the rock on which the pillar of one instrument is
mounted, and demonstrate that the remaining systematic
patterns within the time series of the measurements can
plausibly be contributed to uncompensated refraction.
Special attention is paid to establishing the orientation of
the total stations using the ensemble of monitored points of
which none are known to be stable.
Roberts et al. (2017) present a study of GNSS-based defor-
mation monitoring of a large suspension bridge. The original
time series of coordinates of selected points on the cables and
towers of the bridge showed short-term deformations up to
25 cm in height and 1–3 cm horizontally, mainly as a result
of traffic load. After low-pass filtering of the data, the remain-
ing signal is strongly correlated with temperature, and the
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temperature and displacement of the analyzed points. This
corroborates the potential of GNSS to support structural health
monitoring of sufficiently large structures.
Alevizakou and Pantazis (2017) give a brief recapitulation
of the established classification of deformation models into
descriptive and behavioral models, and compare various tech-
niques for time-dependent descriptive, i.e., kinematic, model-
ing. The empirical comparison is based on the performance
for prediction of coordinate time series of selected GNSS per-
manent stations.
Erdélyi et al. (2017) present a proposal for deformation
monitoring of buildings using TLS. Their approach builds
on prior work, nicely summarized, e.g., in Neuner et al.
(2016), and is custom tailored to structures which can be
scanned from underneath and whose main or critical deforma-
tions are vertical and approximately orthogonal to the surface.
The sensitivity of the analysis is enhanced by replacing the
point cloud above predefined, fixed horizontal positions by
planar patches obtained through orthogonal distance regres-
sion, and calculating the vertical distance between these
patches. Measurements obtained for a suspension bridge and
the parabolic roof of an elongated warehouse are used to dem-
onstrate the application.
While these papers are of course just snap shots of the
breadth of topics relevant for deformation monitoring and a
small subset of papers presented at the conference, they will
hopefully still be useful for the readers interested in deforma-
tion monitoring.
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